
��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����6XUIDFH�$UHD
%DFNJURXQG�,QIRUPDWLRQ��7KH�IRUPXOD�IRU�WKH�VXUIDFH DUHD $ RI�D�ULJKW�UHFWDQJXODU�SULVP��ZLWK�D�ZLGWK Z�
D�OHQJWK O��DQG�D�KHLJKW K��LV

ԯ ࡦ ə ՟Ք ࡟ ՐՔ ࡟ Ր՟ഈ ഉ

<RXU�SURJUDP�ZLOO�EH�JLYHQ�WKUHH�SRVLWLYH�LQWHJHUV��HDFK�OHVV�WKDQ�RQH�WKRXVDQG���7KH�WKUHH�LQWHJHUV�ZLOO
UHSUHVHQW�WKH�ZLGWK��OHQJWK��DQG�KHLJKW�RI�D�UHFWDQJXODU�SULVP���<RXU�SURJUDP�ZLOO�WKHQ�FDOFXODWH�DQG�SULQW
RXW�WKH�SULVP¶V�VXUIDFH�DUHD�

3URJUDPPLQJ�3UREOHP�
,QSXW���7KUHH�SRVLWLYH�LQWHJHUV��HDFK�OHVV�WKDQ���������$OO�LQSXWV�ZLOO�EH�RQ�VHSDUDWH�OLQHV�
2XWSXW��7KH�FRUUHVSRQGLQJ�VXUIDFH�DUHD�YDOXH�
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��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����6WUDWHJR
%DFNJURXQG�,QIRUPDWLRQ��,Q�WKH�FODVVLF�ERDUG�JDPH 6WUDWHJR��\RX�KDYH�YDULRXV�SLHFHV��PRVW�RI�ZKLFK
UHSUHVHQW�VROGLHUV��WKHUH�DUH�DOVR�%20%V�DQG�D�)/$*�

+HUH�DUH�WKH�VROGLHUV�LQ�UDQN�RUGHU�IURP�KLJKHVW�WR�ORZHVW�
0$56+$/
*(1(5$/
&2/21(/
0$-25
&$37$,1
/,(87(1$17
6(5*($17
0,1(5
6&287
63<

,Q�WKH�JDPH��D�VROGLHU�PD\�DWWDFN�DQ\�RWKHU�GHIHQGLQJ�SLHFH��UHVXOWLQJ�LQ�RQH�RU�ERWK�SLHFHV�EHLQJ
UHPRYHG�DFFRUGLQJ�WR�WKH�IROORZLQJ�UXOHV�

Ɣ ,I�WKH�)/$*�LV�DWWDFNHG��LW�LV�DOZD\V�UHPRYHG�
Ɣ $Q\�VROGLHU�RWKHU�WKDQ�D�0,1(5�DWWDFNLQJ�D�%20%�LV�UHPRYHG��:KHQ�D�0,1(5�DWWDFNV�D

%20%��WKH�%20%�LV�UHPRYHG�
Ɣ ,I�D�63<�DWWDFNV�D�0$56+$/��EXW�QRW�YLFH�YHUVD���WKHQ�WKH�0$56+$/�LV�UHPRYHG�
Ɣ ,I�D�VROGLHU�DWWDFNV�D�VROGLHU�RI�WKH�VDPH�UDQN��ERWK�SLHFHV�DUH�UHPRYHG�
Ɣ ,Q�DOO�RWKHU�FDVHV��WKH�ORZHU�UDQNLQJ�SLHFH�LV�UHPRYHG�

<RXU�SURJUDP�ZLOO�UHDG�LQ�WZR�OHJDO�6WUDWHJR�SLHFHV��DQ�DWWDFNLQJ�SLHFH�ILUVW�DQG�WKHQ�D�GHIHQGLQJ�SLHFH�
<RXU�SURJUDP�ZLOO�WKHQ�SULQW�RXW�ZKLFK�SLHFH�V��DUH�UHPRYHG��DFFRUGLQJ�WR�WKH�VWDWHG�UXOHV�

3URJUDPPLQJ�3UREOHP�
,QSXW���$Q�DWWDFNLQJ�SLHFH�VWULQJ�DQG�D�GHIHQGLQJ�SLHFH�VWULQJ�RQ�VHSDUDWH�OLQHV�
2XWSXW��7KH�SLHFH�WKDW�LV�UHPRYHG��LQ�WKH�IRUP �1$0(! 5(029(' �DOO�FDSV��RQH�VSDFH�RI
VHSDUDWLRQ����,I�ERWK�SLHFHV�DUH�UHPRYHG��RXWSXW %27+ 5(029('�
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��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����5HSHDWLQJ�%LQDU\�)UDFWLRQV
%DFNJURXQG�,QIRUPDWLRQ��,Q�PDWK�FODVV��D�UHSHDWLQJ GHFLPDO�SDWWHUQ�FDQ�EH�UHSUHVHQWHG�DV�D�UDWLRQDO
QXPEHU�LQ�ORZHVW�WHUPV D�E��ZKHUH D� E DUH�LQWHJHUV DQG D LV�QRQ�]HUR���)RU�H[DPSOH�WKH�UHSHDWLQJ�GHFLPDO
����������«�LV�HTXDO�WR��������RU������LQ�ORZHVW�WHUPV���7KH�SULQFLSOH�LV�WKH�VDPH�ZLWK�UHSHDWLQJ�ELQDU\
SDWWHUQV��SDWWHUQV�LQ�EDVH���RQO\�FRQVLVWLQJ�RI�]HURV�DQG�RQHV��

<RXU�SURJUDP�ZLOO�EH�JLYHQ�WKH�UHSHDWLQJ�ELQDU\�SDWWHUQ�LPPHGLDWHO\�IROORZLQJ�WKH�ELQDU\�SRLQW�RI�D
QXPEHU���,W�ZLOO�RXWSXW�WKH�IUDFWLRQDO��ORZHVW�WHUPV��HTXLYDOHQW�LQ�EDVH����

3URJUDPPLQJ�3UREOHP�
,QSXW���$�VHTXHQFH�RI��¶V�DQG��¶V�WKDW�UHSUHVHQW�WKH�UHSHDWHG�SRUWLRQ�RI�D�ELQDU\�IUDFWLRQ�XS�WR���
ELQDU\�GLJLWV�
2XWSXW��7KH�HTXLYDOHQW�EDVH����IUDFWLRQ�LQ�ORZHVW�WHUPV��ZULWWHQ�LQ�$�%�IRUPDW�
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��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����:RUGOH
%DFNJURXQG�,QIRUPDWLRQ��:RUGOH�LV�D�SRSXODU�ZRUG�JXHVVLQJ JDPH�
LQ�ZKLFK�\RX�DWWHPSW�WR�JXHVV�D�KLGGHQ�ILYH�OHWWHU�ZRUG��FDOOHG�WKH
WDUJHW��LQ�DW�PRVW�VL[�DWWHPSWV���(DFK�DWWHPSW�ZLOO�UHVXOW�LQ�D
FRORUL]DWLRQ�RI�\RXU�JXHVV��DFFRUGLQJ�WR�WKH�IROORZLQJ�VFKHPH�

Ɣ /HWWHUV�WKDW�DUH�QRW�LQ�WKH�ZRUG�ZLOO�WXUQ�GDUN�
Ɣ /HWWHUV�WKDW�DUH�LQ�WKH�ZRUG�DQG�DUH�LQ�WKH�FRUUHFW�VSRW�LQ�WKH

WDUJHW�ZLOO�WXUQ�JUHHQ�
Ɣ /HWWHUV�WKDW�DUH�LQ�WKH�ZRUG�EXW�DUH�LQ�D�GLIIHUHQW�VSRW�ZLOO

WXUQ�\HOORZ���,I�.�����RU�PRUH�OHWWHUV�WKDW�DUH�WKH�VDPH�LQ�D
JXHVV�DSSHDU�LQ�WKH�WDUJHW�7���.�WLPHV��WKHQ�RQO\�WKH�OHIWPRVW�7�OHWWHU�V��ZLOO�WXUQ�\HOORZ��WKH�UHVW
ZLOO�WXUQ�GDUN���)RU�H[DPSOH��LI�WKH�WDUJHW�ZRUG�LV�,',20��DQG�WKH�JXHVV�LV�'$''<��WKHQ�WKH
FRORULQJ�RI�'$''<�ZLOO�EH�\HOORZ�IRU�WKH�ILUVW�³'´��DQG�WKHQ�GDUN�IRU�WKH�UHPDLQLQJ�OHWWHUV�

<RXU�SURJUDP�ZLOO�UHDG�LQ�D�WDUJHW�ZRUG��WKH�DQVZHU��IROORZHG�E\�DQ�LQWHJHU�����1�����UHSUHVHQWLQJ�WKH
QXPEHU�RI�JXHVVHV��IROORZHG�E\�1�JXHVV�ZRUGV���(DFK�ZRUG�ZLOO�EH�H[DFWO\���XSSHUFDVH�OHWWHUV�
<RXU�SURJUDP�ZLOO�WKHQ�RXWSXW�1�VWULQJV�FRQVLVWLQJ�RI�WKH�OHWWHUV�*��<��DQG�'�IRU�HDFK�JXHVV��EDVHG�XSRQ
WKH�FRORUL]DWLRQ�VFKHPH�QRWHG�DERYH���7KH�OHWWHU�*�UHSUHVHQWV�JUHHQ��<�UHSUHVHQWV�\HOORZ��DQG�'
UHSUHVHQWV�GDUN�

3URJUDPPLQJ�3UREOHP�
,QSXW�������OHWWHU�ZRUG��IROORZHG�E\�DQ�LQWHJHU�1�LQ�>����@��IROORZHG�E\�1���OHWWHU�ZRUGV��HDFK�RQ
VHSDUDWH�OLQHV��DOO�LQ�XSSHUFDVH�OHWWHUV
2XWSXW��1���OHWWHU�RXWSXW�VWULQJV�PDGH�XS�RI�*¶V�<¶V�DQG�'¶V�IRU�HDFK�RI�WKH�1�JXHVVHV�LQ�RUGHU�
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��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����&ORWKLQJ�5HVWULFWLRQV
%DFNJURXQG�,QIRUPDWLRQ��<RX�DUH�DERXW�WR�JR�WR�VFKRRO IRU�WKH�GD\���+RZHYHU��\RX�KDYH�PDQ\�IDVKLRQ
RSWLRQV�IURP�ZKLFK�WR�FKRRVH���<RX�PXVW�ZHDU�D�+$7��D�6+,57��3$176��DQG�62&.6���(DFK�LWHP�KDV
IRXU�VHSDUDWH�FRORUV�IURP�ZKLFK�WR�FKRRVH��*5((1��5('��%/8(��DQG�<(//2:���+RZ�PDQ\�GLIIHUHQW
FKRLFHV�GR�\RX�KDYH"��:LWKRXW�UHVWULFWLRQV��\RX�KDYH��[�[�[�� �����RSWLRQV���+RZHYHU��KRZ�PDQ\�GR
\RX�KDYH�LI�\RX�KDYH�UHVWULFWLRQV"

<RXU�SURJUDP�ZLOO�EH�JLYHQ Q GLVWLQFW�UHVWULFWLRQV WR�\RXU�ZDUGUREH�FKRLFHV���$�UHVWULFWLRQ�LV�D�FRORUHG
FORWKLQJ�LWHP�QRW�EHLQJ�ZRUQ�ZLWK�DQRWKHU�FORWKLQJ�LWHP���)RU�H[DPSOH��D�SRVVLEOH�UHVWULFWLRQ�LV

*5((1�+$7�<(//2:�62&.6

7KLV�PHDQV�WKDW�\RX�FDQQRW�ZHDU�D�*5((1�+$7�ZLWK�<(//2:�62&.6��WKXV�VOLJKWO\�OLPLWLQJ�\RXU
FKRLFHV���$OO�UHVWULFWLRQV�ZLOO�LQYROYH�WKH�OLVWHG�FRORUV�DQG�DSSDUHO�

3URJUDPPLQJ�3UREOHP�
,QSXW���DQ�LQWHJHU Q��IROORZHG�E\ Q FORWKLQJ�UHVWULFWLRQV RI�WKH�SUHYLRXV�IRUP��HDFK�RQ�D�VHSDUDWH
OLQH
2XWSXW��7KH�QXPEHU�RI�SRVVLEOH�FRPELQDWLRQV�WKDW�UHPDLQ
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+LQWV�RQ�UHDGLQJ�WKLV�LQSXW�

$V�\RX�FDQ�VHH��\RX�ZLOO�QHHG�WR�UHDG�IRXU�ZRUGV�WKDW�DUH�RQ�WKH�VDPH�OLQH�RI�LQSXW�LQWR�YDULDEOHV���,Q�FDVH
WKLV�LV�QRW�VRPHWKLQJ�\RX�KDYH�GRQH�EHIRUH��ZH�JLYH�H[DPSOHV�RQ�WKH�QH[W�SDJH�



,Q�3\WKRQ��WKH�IROORZLQJ�ZLOO�UHDG�D�OLQH�VXFK�DV %/8(�+$7�<(//2:�62&.6 DQG�SODFH�WKRVH���ZRUGV
LQWR�WKH�YDULDEOHV FRORU�� LWHP�� FRORU���DQG LWHP�� UHVSHFWLYHO\�

�FRORU���LWHP���FRORU���LWHP��� �LQSXW���VSOLW��

,Q�-DYD��LI�\RX�KDYH�D�6FDQQHU�QDPHG V��WKH���ZRUGV FRXOG�EH�SODFHG�LQWR�YDULDEOHV FRORU�� LWHP��
FRORU���DQG LWHP� ZLWK�WKHVH�OLQHV�

6WULQJ�FRORU�� �V�QH[W���
6WULQJ�LWHP�� �V�QH[W���
6WULQJ�FRORU�� �V�QH[W���
6WULQJ�LWHP�� �V�QH[W���



��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����7KH�7UDQVILQGHU�3UREOHP
%DFNJURXQG�,QIRUPDWLRQ��<RX�DUH�LQ�FRQWURO�RI�D�EXVLQJ V\VWHP��ZKHUH�\RX�KDYH Q�� ��� EXV�URXWHV�WKDW
\RX�FDQ�XVH�WR�WUDYHO�WR�VWDWLRQV�QXPEHUHG�IURP���WR S�� ���������<RX�DUH�DOZD\V�VWDUWLQJ�DW�VWDWLRQ
QXPEHU�����<RX�DUH�JLYHQ�WKH�EXV�VFKHGXOH�IRU�WKH�GD\��ZKLFK�LV�D�OLVW�RI�VWDWLRQ�QXPEHUV�WKDW�WKH�EXVHV�RQ
HDFK�URXWH�ZLOO�VWRS�WR�SLFN�XS�DQG�GURS�RII�SDVVHQJHUV��DQG�WKH�RUGHULQJ�ZKLFK�WKH\�GR�VR���<RXU�WDVN�LV�WR
GHWHUPLQH�WKH�QXPEHU�RI�GLIIHUHQW�ZD\V�\RX�FDQ�WUDYHO�IURP�VWDWLRQ���WR�VWDWLRQ S�

)RU�H[DPSOH��RQ�D�WULS�WR�IURP�VWDWLRQ���WR�VWDWLRQ�����\RX�KDYH
Ɣ 2QH�EXV�URXWH�WKDW�VWRSV�DW�HYHU\�VWDWLRQ
Ɣ 2QH�EXV�URXWH�WKDW�VWRSV�DW�VWDWLRQV�������DQG���

7KHUH�DUH���ZD\V�WR�GR�WKLV���7KH�ILUVW�WZR�DUH�VLPSOH��\RX�FDQ�WUDYHO�RQ�WKH�ILUVW�RU�VHFRQG�EXV�URXWH�IURP
��DOO�WKH�ZD\�WR������7KH�RWKHU�WZR�LQYROYH�WUDQVIHUV���<RX�FRXOG�VWDUW�RQ�WKH�ILUVW�EXV�URXWH��WDNH�LW�WR
VWDWLRQ����WKHQ�WUDQVIHU�IURP�WKH�ILUVW�EXV�URXWH�WR�WKH�VHFRQG�EXV�URXWH�DW�VWDWLRQ����DQG�WDNH�WKH�VHFRQG�EXV
URXWH�WR�VWDWLRQ������<RX�FRXOG�VWDUW�RQ�WKH�VHFRQG�EXV�URXWH��WDNH�LW�WR�VWDWLRQ����WKHQ�WUDQVIHU�IURP�WKH
VHFRQG�EXV�URXWH�WR�WKH�ILUVW�EXV�URXWH�DW�VWDWLRQ����DQG�WDNH�WKH�ILUVW�EXV�URXWH�WR�VWDWLRQ����

1RWH�WKDW�HDFK�EXV�URXWH�GRHV�QRW�KDYH�WR�VWRS�DW�VWDWLRQ����QRU�GRHV�HDFK�EXV�URXWH�KDYH�WR�VWRS�DW�VWDWLRQ
S���,I�ZH�ZHUH�WR�KDYH�RQH�EXV�URXWH�WKDW�VWRSV�RQO\ DW�������DQG�����DQG�DQRWKHU�WKDW�KDG�VWRSV�RQO\�DW
VWDWLRQ���DQG�VWDWLRQ����WKH�VHFRQG�URXWH�ZRXOG�QRW�EH�XVHIXO�IRU�RXU�WUDYHOV��VLQFH�ZH�PXVW�VWDUW�RQ�WKH
URXWH�WKDW�KDV�D�VWRS�DW����DQG�ZH�KDYH�QR�ZD\�WR�JHW�WR�VWDWLRQ���WR�VZLWFK�WR�WKH�WKH�RWKHU�EXV�URXWH�

3URJUDPPLQJ�3UREOHP�
,QSXW���7KH�GHVWLQDWLRQ�VWDWLRQ�QXPEHU S��IROORZHG E\�WKH�QXPEHU�RI�EXV�URXWHV Q��RQ�VHSDUDWH
OLQHV���7KHQ��\RX�ZLOO�UHDG�LQ Q SDLUV�RI�OLQHV��WKH ILUVW�LQ�HDFK�SDLU�EHLQJ�WKH�QXPEHU�RI�VWRSV N��DQG
WKH�QH[W�OLQH�EHLQJ N LQFUHDVLQJ�QXPEHUV�RQ�WKH�LQWHUYDO >�� S@�UHSUHVHQWLQJ�WKH�VWDWLRQV�DW�ZKLFK
WKLV�EXV�URXWH�KDV�VWRSV�
2XWSXW��7KH�QXPEHU�RI�GLIIHUHQW�ZD\V�\RX�FDQ�WUDYHO�IURP�VWDWLRQ���WR�VWDWLRQ S�
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6RPH�KLQWV�RQ�UHDGLQJ�WKH�LQSXW�IRU�WKLV�SUREOHP�DUH�EHORZ�

+LQWV�RQ�UHDGLQJ�WKLV�LQSXW�

$V�\RX�FDQ�VHH��\RX�ZLOO�QHHG�WR�UHDG�D�OLQH�ZLWK�VHYHUDO�QXPEHUV�WKDW�DUH�RQ�WKH�VDPH�OLQH�RI�LQSXW�LQWR�YDULDEOHV��OLNHO\�DQ
DUUD\����,Q�FDVH�WKLV�LV�QRW�VRPHWKLQJ�\RX�KDYH�GRQH�EHIRUH��ZH�JLYH�VRPH�WLSV�EHORZ�

,Q�3\WKRQ��WKLV�IXQFWLRQ�ZLOO�UHDG�D�OLQH�RI�LQSXW�NQRZQ�WR�FRQWDLQ���RU�PRUH�VSDFH�VHSDUDWHG�LQWHJHU�YDOXHV�DQG�ZLOO�UHWXUQ�DQ
DUUD\�RI�WKRVH�YDOXHV�DV�LQWHJHUV�

GHI�LQSXWBWRBLQWDUUD\���
DUU� �LQSXW���VSOLW��
IRU�L�LQ�UDQJH�OHQ�DUU���

DUU>L@� �LQW�DUU>L@�
UHWXUQ�DUU

8VLQJ�WKLV��LI�\RX�ZRXOG�OLNH�WR�UHDG�WKH�QH[W�OLQH�RI�LQSXW�LQWR�D�YDULDEOH D��\RX�FRXOG�ZULWH�

D� �LQSXWBWRBLQWDUUD\��

,Q�-DYD��ZH�DUH�PRUH�OLNHO\�WR�WDNH�DGYDQWDJH�RI�WKH�SUHYLRXV�OLQH��ZKLFK�WHOOV�XV�KRZ�PDQ\�QXPEHUV�WR�H[SHFW�RQ�WKH�OLQH�RI
VWDWLRQ�QXPEHUV���6D\�ZH�UHDG�WKH�QXPEHU�RI�VWDWLRQV�LQWR�D�YDULDEOH Q��ZH�FRXOG�WKHQ�XVH�WKH�IROORZLQJ WR�UHDG�LQ�WKH�QXPEHUV
IURP�D�6FDQQHU V��LQWR�DQ�DUUD\ D�

LQW�D>@� �QHZ�LQW>Q@�
IRU��LQW�L� ����L���Q��L����^

D>L@� �V�QH[W,QW���
`



��WK $QQXDO�+LJK�6FKRRO�3URJUDPPLQJ�&RQWHVW
6SRQVRUHG�E\

$SULO��������

*ROG 3UREOHP�����3RVWDJH�6WDPSV
%DFNJURXQG�,QIRUPDWLRQ��6XSSRVH�\RX�FDQ�SXUFKDVH�D WRWDO�RI Q SRVWDJH�VWDPSV��EXW�FDQ�RQO\�KDYH�WKHP
LQ�WZR�GLVWLQFW�LQWHJHU�GHQRPLQDWLRQV� D� DQG D�� :KDW�LV�WKH�KLJKHVW�SRVWDJH�DPRXQW� K��VXFK�WKDW�\RX FDQ
UHSUHVHQW�HYHU\�SRVLWLYH�LQWHJHU�DPRXQW���WKURXJK K XVLQJ�D�WRWDO�RI�DW�PRVW Q VWDPSV�RI�GHQRPLQDWLRQV D�
DQG D�"��:HOO��LW�GHILQLWHO\�GHSHQGV�RQ�ZKLFK�YDOXHV \RX�FKRRVH�IRU D� DQG D��

<RXU�SURJUDP�ZLOO�WDNH�DV�LQSXW�WKH�YDOXH Q��DQG�LW ZLOO�RXWSXW�WKH�KLJKHVW�QXPEHU K��VXFK�WKDW�WKH�RSWLPDO
FKRLFHV�IRU�VWDPS�YDOXHV D� DQG D�ZLOO�SURGXFH�FRPELQDWLRQV RI�DW�PRVW Q VWDPSV�WKDW�DGG�XS�WR�DOO�LQWHJHUV
RQ�WKH�LQWHUYDO�>�� K@���<RX�ZLOO�DOVR�RXWSXW�WKH VWDPS�YDOXHV D� DQG D���ZKHUH D� � D���ZKLFK�FDQ�EH XVHG�WR
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